Translocation of botulinum neurotoxin light chain protease through the heavy chain channel.
Clostridial botulinum neurotoxins (BoNTs) abort the process of neurotransmitter release at presynaptic motor nerve terminals, causing muscle paralysis. An enigmatic step in the intoxication process is the mechanism by which the neurotoxin heavy chain (HC) forms the conduit for the translocation of the light chain (LC) protease across the endosomal membrane into the cytosol, its site of action. Here we investigate the mechanism of LC translocation by using the combined detection of channel currents and substrate proteolysis, the two hallmark activities of BoNT. Our data are consistent with the translocation of the LC through the HC channel and show that the LC protease activity is retrieved in the trans compartment after translocation. We propose that the BoNT HC-LC complex embedded in the membrane is a transmembrane chaperone, a dynamic structural device that prevents aggregation and achieves translocation of the LC. In this regard, the complex is similar to the protein conducting/translocating channels of the endoplasmic reticulum, mitochondria and chloroplasts.